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DESCRIPTION 

Procedure for obtaining 3 - 2 - [4 - (6 - fluoride - benzo [d] isoxazole - 3 - ile) piperidine - 1 - ile] - 
ethyl - 2 - methyl - 6, 7, 8, 9 - tetrahydro - 4H - pyride [1, 2 -a] pyrimidine - 4 - one. 

The object of this invention is a procedure for obtaining formula I 3 - (2 - [4 - (6 - fluoride - benzo 
[d] isoxazole - 3 - ile) piperidine - 1- ile] - ethyl} - 2 - methyl - 6, 7, 8, 9 - tetrahydro - 4H - pyride [1, 2 -a] 
pyrimidine - 4 - one 


[see original for formula] 


a compound with antipsychotic agent pharmaceutical applications. 

A further object of this invention is formula II 3 - (2-aminoethyl) - 2 - methyl - 6, 7, 8, 9 - 
tetrahydro - 4H - pyride [1, 2 -a] pyrimidine - 4 - one and general formula III products, where Y and Z are 
key groups, such as halogen or an alkyl or arilsulfonyl group, and Y and Z can be the same or different. Both 
products are the intermediate reactants in the aforementioned procedure. 


[see original for formula] 


Products II and III, as well as some of their precursors, have not been described previously. 

Background of the Invention 

Patent EP 196132 describes four separate procedures for obtaining 3 - {2 - [4 - (6 - fluoride - benzo 
[d] isoxazole - 3 - ile) piperidine - 1 - ile] - ethyl} - 2 - methyl - 6, 7, 8, 9 - tetrahydro - 4H - pyride [1, 2 -a] 
pyrimidine - 4 - one. Three of them consist of forming the system of 2 - methyl - 6, 7, 8, 9 - tetrahydride - 
4H - pyride [1, 2 - a] pyrimidine - 4 - one through separate processes of cycling and condensation. The fourth 
procedure consists of the reaction of N - alkylation of the 6 - fluoro - 3 - (4 -piperidinyl) - benzo [d] 
isoxasole with the 3 - (2 - chloroethyl) - 2 - methyl - 6, 7, 8, 9 - tetrahydride - 4H - pyride [1, 2-a] 
pyrimidine - 4 - one or similar with various key groups. 

Patents ES 2006888 and ES 2006889 describe individual procedures consisting of separate types of 
final cycling of the isoxazole ring. 

The construction of N - alkyl or N - aryl piperidines, on which this invention is based, has been 
described in chemical literature through the reaction of 1.5 dihalopentanes with primary amines (J. von Braun, 
Chem. Ber., 37, 3210 (1904); 39, 4351 (1906); 40, 3914 and 3930 (1907); 42, 2048 and 2052 (1909)), as well 
as the reaction of 1.5-bis-alkyl or arylsulfoniloxypentanes and primary amines (K. Reynolds, J. Amer. Chem. 
Soc. 72, 1597(1950)). 
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Description of the Invention 

The procedure for obtaining formula I 3 - {2 - [4 - (6 - fluoride - benzo [d] isoxazole - 3 - ile) 
piperidine - 1 - ile] - ethyl} - 2 - methyl - 6, 7, 8, 9 - tetrahydro - 4H - pyride [1, 2 -a] pyrimidine - 4 - one 
that is the object of this invention consists of making formula II 3 - (2-aminoethyl) - 2 - methyl - 6, 7, 8, 9 - 
tetrahydro - 4H - pyride [1, 2 -a] pyrimidine - 4 - one react with general formula III products, where Y and Z 
are key groups, such as halogen or an alkyl or arilsulfonyl group, and X and Y can be the same or different, as 
illustrated below: 


[see original for formulas] 


The reaction takes place in a polar solvent, such as a low molecular weight alcohol like methanol, 
ethanol, isopropanol or n-butanol, preferably ethanol, or in aprotic polar solvents such as acetonitrile, N, N - 
dimethylformamide or N - methylpyrrolidoline, preferably acetonitrile, in the presence of an organic base, 
such as a triethylamine, or an inorganic base, such as a hydroxide, a carbonate or an alkaline bicarbonate and at 
a temperature of between 40 and 120°C, preferably approximately 80°C. Product I obtained is isolated by 
standard methods and purified by recrystallization. 

The formula I and II compounds needed for development of the procedure being claimed have not 
been described previously and are also an object of this invention. 

The formula II 3 - (2-aminoethyl) - 2 - methyl - 6, 7, 8, 9 - tetrahydro - 4H - pyride [1, 2 -a] 
pyrimidine - 4 - one can be obtained using the process illustrated below: 
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[see original for formulas] 


The reaction of substituting chlorine in the 3 - (2 - chloroethyl) - 2 - methyl - 6, 7, 8, 9 - tetrahydro 

- 4H - pyride [1, 2 -a] pyrimidine - 4 - one (IV) (JP 52005797; H. Fujita, Ann. Rep. Sankyo Res. Lab. 29 75- 
98 (1977)) with dibenzylamine to produce 3 - (2 - dibenzylaminoethyl) - 2 - methyl - 6, 7, 8, 9 - tetrahydro - 
4H - pyride [1, 2 -a] pyrimidine - 4 - one (V) takes place in an appropriate solvent, such as acetonitrile, N, N 

- dimethylformamide, N - methylpyrrolidoline or methanol, in the presence of an inorganic base such as a 
hydroxide, a carbonate or an alkaline bicarbonate, or of an organic base, such as a triethylamine, and at a 
temperature of between 50 and 100°C, preferably between 70 and 90'C. Also, an alkaline iodide can be added 
to the reaction medium as a catalyst. 

The hydrogenation of the 3 - (2 - dibenzylaminoethyl) - 2 - methyl - 6, 7, 8, 9 - tetrahydro - 4H - 
pyride [1, 2 -a] pyrimidine - 4 - one (V) to produce the formula II 3 - (2-aminoethyl) - 2 - methyl - 6, 7, 8, 9 

- tetrahydro - 4H - pyride [1, 2 -a] pyrimidine - 4 - one takes place in an inert solvent, such as methanol, 
ethanol, isopropanol or mixtures of said alcohols with water in different proportions, at a temperature of 
between 20 and 60°C, preferably between 45 and 55°C and at a hydrogen pressure of between 1 and 20 
atmospheres, preferably at a pressure slightly higher than atmospheric pressure, in the presence of a palladio- 
carbon catalyst in a proportion of between 5 and 15% by weight with respect to the starting product V. 
Products V and II are isolated by the standard methods and need no subsequent purification. 

The general formula III compounds can be obtained according to a five-step synthesis. 
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The 4 - tetrahydropyranocarbonyl chloride (VI) (J. Gibson, J. Chem. Soc. 2525 (1930)) and the 1,3- 
difluorobenzene (VII) react in the presence of anhydrous aluminum trichloride to produce the Friedel-Crafts 
acylation product, formula VIII (2, 4 - difluoro-phenyl) - (tetrahydro - pyrane - 4 - ile) methanone, either in a 
suitable solvent medium such as methylene dichloride or 1,2- dichloroethane, or by having an excess of the 
1,3- difluorobenzene itself act as a solvent. The reaction takes place at a temperature of between 40 and 85"C, 
preferably at approximately 80°C. The product is isolated by standard methods and purified by 
recrystallization. 

The compound VIII oxime is obtained by reaction of the compound with hydroxylamine 
hydrochloride according to standard procedures (see, for example, "Advanced Organic Chemistry," J. March, 
4 th Edition, page 906). A mixture (75:25) of the syn and anti isomers of the oxime is obtained from formula IX 
(2, 4 - difluorophenyl) - (tetrahydro - pyrane - 4 - ile) methanone. This mixture of isomers is isolated by 
standard methods, and can be used for the subsequent reaction without prior separation of said isomers, or the 
majority syn oxime can be isolated by silica gel column chromatography. 

(See next page) 
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[see original for formulas] 


Y, Z = CI, Br, I, CH 3 - S0 3 -, p - CH 3 - C<& 4 - S0 3 - 
Y and Z THE SAME OR DIFFERENT 
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The mixture of oximes IX or the corresponding syn isomer is cycled to formula X 6 - fluoro - 3 - 
(tetrahydropyrane - 4 - ile) benzo[d]isoxasolein a solvent and in the presence of a suitable base, such as methanol, 
ethanol and a hydroxide, carbonate or alkaline bicarbonate or even tetrahydrofurane or dioxane and a hydride or 
alkaline alcoxide. Preferably, methanol and potassium hydroxide are used. The reaction is produced at temperatures of 
between 50 and 100°C, preferably at the boiling temperature of the reaction mixture. Product X is isolated by standard 
methods. The non-reactive isomer of the starting oxime IX must be separated by silica gel column chromatography if 
the oxime mixture was used as a starting product. 

The tetrahydropyranylic ether is opened in 6 - fluoro - 3 - (tetrahydropyrane - 4 - ile) benzo [d] isoxasole (X) 
using diverse reagents, depending on the nature of groups Y and Z that are to be used in the general formula III 
compounds. Thus, for example, phosphorous tribromide in the presence of hydrobromic acid or phosphoric acid at 
140°C (P. Volynskii, Izv. Akad. Nauk. SSSR Ser. Khim H, 2528 (1979), CA. 92, 128341 (1980)) directly provides III 
(Y = Z = Br). Treating X either with acetyl bromide in the presence of zinc chloride as a catalyst (V. N. Odinov, Khim 
Prir. Soedin. (2), 272-6 (1989)) or with anhydrous magnesium bromide in acetic hydride (D. J. Goldsmith, J. Org. 
Chem. 40, 3571 (1975), followed by saponification of the bromo-acetate obtained with potassium carbonate in 
methanol at ambient temperature, provides the bromo-alcohol XI (Y = Br). Similarly, XI (Y = I) is obtained by treating 
X with acetyl iodide in reflux acetonitrile. (A. Oku, Tetrahedron Lett. 23, 681 (1982), followed by saponification of the 
intermediate iodine acetate obtained. 


The general formula XI halo-alcohols are transformed into general formula III products dihalogenated by treatment 
in the standard reagents of halo-dehydroxylation of alcohols, such as thionyl chloride, phosphorous tri- and 
pentachloride or phosphorous oxytrichloride or phosphorous tribromide (see, for example, "Advanced Organic 
Chemistry," J. March, 4 th Edition, page 433). In addition, treating the halo-alcohols XI with an alkyl or arylsulfonyl 
halide, such as methanosulfonyl chloride or p-toluenesulfonyl, provides the corresponding halo-methanosulfonates or 
halo-p-toluene sulfates III. 


Experimental Part 
Example 1 

3 - (2 - dibenzylaminoethyl) - 2 - methyl -6,7,8,9- tetrahydro -4H- pyride [1,2 -a] pyrimidine -4- one (V). 

14 g (0.166 mol) of sodium bicarbonate and 24 g (0.1218 mol) of dibenzylamine are added to a solution of 25 g 
(0. 1 1 04 mol) of 3 - (2 - chloroethyl) - 2 ~ methyl -6,7,8,9- tetrahydro - 4H - pyride [ 1 , 2 -a] pyrimidine - 4 - one 
in 125 ml of acetonitrile. The mixture is reflux heated for 16 hours. It is cooled to 5°C and agitated for 30 minutes at 
that temperature. It is filtered by suction, the solid is suspended in 125 ml of water and the mixture is heated to 60°C 
with agitation for 1 hour. The suspension is left to cool to ambient temperature and is agitated for 30 minutes. The solid 
is filtered by suction and vacuum dried at 40°C. 35.7 g of white solid is obtained. Yield: 84% 

Melting point: 110-lll o C 

IR (KBr), cm" 1 : 3020, 2980 - 2800, 1655, 1588, 1533, 1444, 

1188,744, 694 


RMN (CDC1 3 ), 5 (ppm): 7.40 -7.15 (sc, 1 OH, aromatics) 

3.80 (t J = 6, 2H; CH 2 pyridopyrimidone) 

3.65 (s, 4H, CH 2 benzyl) 

2.85 (t J = 6, 2H, CH 2 pyridopyrimidone) 

2.70 (sc, 2H; CH 2 ethylene) 

2.60 (sc, 2H; CH 2 ethylene) 

2.10 (s, 3H; CH 3 ethylene) 

1.90 (sc, 4H; CH 2 pyridopyrimidone) 
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Elemental Analysis: C 2 5H 2 9N 3 0 (PM: 387.53) 

% calculated: C - 77.49 H - 7.54 N - 10.84 

% actual: C- 77.36 H-7.59 N- 10.77 

Example 2 

3 - (2 - aminoethyl) -2- methyl -6, 7,8,9- tetrahydro -4H- pyride [1,2 -a] pyrimidine -4- one (II). 

2 g of Pd/C at 10% and 50% humidity is added to a suspension of 20 g (0.0517 mol) of 3 - (2 - 
benzylaminoethyl) - 2 - methyl - 6, 7, 8, 9 - tetrahydro - 4H - pyride [1, 2 -a] pyrimidine - 4 - one in 100 ml 
of ethanoL The mixture is hydrogenated at 45 - 50°C until approximately 2.7 1 of oxygen is absorbed. It is left to 
cool at ambient temperature, the catalyst is filtered through decalite and the solvent is eliminated under vacuum, 
leaving an oily residue that crystallizes when treated with heptane. It is vacuum dried at ambient temperature, 
and 9.3 g of white solid is obtained. 

Yield: 88% 

Melting point: 126°C 

IR(KBr), cm" 1 : 3322, 2944, 1655, 1588, 1527, 1322, 1194 

RMN (CDC1 3 ), 8 (ppm): 3.90 (t J = 6, 2H; CH 2 pyridopyrimidone) 

2.85 (t J = 7, 4H; CH 2 pyridopyrimidone and CH 2 ethylene) 
2.70 (t J = 7, 2H, CH 2 ethylene) 
2.30 (s, 3H, CH 3 ) 

1.90 (sc, 4H, CH 2 pyridopyrimidone) 
1.70 (sa, 2H; NH 2 , deut.) 

Elemental Analysis: CnH 17 N 3 0 (PM: 207.28) 

% calculated: C- 63.74 H-8.27 N- 20.27 

% actual: C- 63.69 H-8.26 N- 20.35 

Example 3 

(2, 4- difluorophenyl) - tetrahydropyrane -4- He) - methanone (VIII). 

34.1 g (0.229 mol) of 4-tetrahydropyranocarbonile chloride are added, drop by drop, to an agitated 
suspension of 6.13 g (0.460 mol) anhydrous aluminum trichlorine in 113 ml of 1, 3 - difluorobenzoyl. The 
mixture is reflux heated for 20 hours. It is left to cool to ambient temperature and the reaction mixture is poured 
into 500 g of ice and 50 ml of concentrated hydrochloric acid. It is extracted three times with 200 ml of 
methylene dichloride. The combined organic phases are flushed with a salt-saturated aqueous solution and dried 
in anhydrous sodium sulfate. The solvent is vacuum evaporated, resulting in crystallizing oil. It is recrystallized 
with heptane, and 41.4 g of white solid is obtained. Yield: 80% 

Melting point: 50-5TC 

IR (KBr), cm* 1 : 3054, 2964, 2845, 1680, 1605, 1485, 1421, 1093 

RMN (CDCI3), 5 (ppm): 7.85 (ddd, 1H, aromatic) 

6.90 (m, 2H, aromatic) 
4.05 (dt, 2H, H - eq - a - O - THP) 
3.50 (m, 2H, H - ax - a- O - THP) 
3.30 (m, 1H;CH-C = 0) 
1.85 (sc, 4H; THP) 
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Elemental Analysis: C12H12F2O2 (PM: 226.22) 

% calculated: C- 63.71 H-5.35 N- 16.80 

% actual: C- 63.65 H-5.38 N- 16.75 

Example 4 

Oxime of the (2, 4 - difluorophenyl) - (tetrahydropyrane -4- ile) - methanone (IX). 

10 g (0.144 mol) of hydroxylamine hydrochloride dissolved in 50 ml of water and 20 g (0.147 mol) of 
trihydrate sodium acetate are added to a solution of 31 g (0.137 mol) of (2, 4 - difluorophenyl) - (tetrahydropyrane 
- 4 - ile) - methanone in 100 ml of ethanol. The resulting solution is reflux heated for 10 hours. The mixture is 
cooled and the ethanol is vacuum evaporated. 100 ml of water is added, the resulting suspension is cooled to 5°C 
and the solid is filtered, washed with ice water and dried at 40°C. 32.24 g of a white solid is obtained, which is a 
mixture (3:1) of syn/anti oximes. Yield: 98% 

Melting point: 1 1 5 - 1 1 6°C 

IR (KBr), cm 1 : 3323, 2936, 2850, 1617, 1505, 1421, 1110, 969, 845 

RMN (CDCI3), 5 (ppm): 8.10 (s, 1H, N - OH, deut.) 

7.15 (ddd, 1H, aromatic) 

6.95 (m, 2H, aromatic) 

4.00 (dt, 2H, H - eq - a - O - THP) 

3 .40 (m, 2H, H - ax - a - O - THP) 

2.70 (m, 1H;CH-C = 0) 

1.70 (sc, 4H; THP) 

Elemental Analysis: C^H^NCfe (PM: 241.63) 

% calculated: C - 59.65 H - 5.42 F - 13.24 N - 5.80 

% actual: C- 59.61 H-5.48 F- 13.19 N-5.82 

Example 5 

6 - fluoro - 3 (tetrahydropyrane - 4 He) benzo [d] isoxasole (X). 

10 g (0.0415 mol) of the syn oxime of the (2, 4 - difluorophenyl) - (tetrahydropyrane - 4 - ile) - 
methanone are added to a solution of 3g (0.0454 mol) of potassium hydroxide at 85% in 100 ml of methanol The 
mixture is reflux heated for 1 hour. It is cooled to ambient temperature and the solvent evaporates. 50 ml of water 
is added. The resulting suspension is agitated for 15 minutes and the solid is filtered and flushed well with water. 
The white solid obtained is vacuum dried at 40°C. 9.0 g of 6 - fluoro - 3 (tetrahydropyrane - 4 ile) benzo [d] 
isoxasole is obtained. 

Yield: 98% 

Melting point: 86 - 87°C 

IR (KBr), cm -1 : 2956, 2858, 1612, 1498, 1240, 1 123, 840 

RMN (CDCI3), 8 (ppm): 7.65 (dd, 1H, aromatic) 

7.25 (dd, 1H, aromatic) 
7.05 (dd, 1H, aromatic) 


9 


ES 2 074 966 Al 


4.10 (dt, 2H, H - eq - a - O - THP) 
3.60 (ddd, 2H, H - ax - a - O - THP) 
335 (m, 1H;CH-C = 0) 
2.10 (sc, 4H; THP) 

Elemental Analysis: C, 2 H 12 FN02 (PM: 221.23) 


%calculated: C- 65.15 H-5.47 F-8.59 N-6.33 

% actual: C- 65.22 H-5.52 F-8.65 N-6.29 

Example 6 

3 - (6 - fluoro - benzo [d] isoxasole - ile) - 5 - iodopentane (XI, Y = I). 

8.147 g (0.054 mol) of sodium iodide and 3.3 ml (0.0462 mol) of acetyl chloride are added successively to 3.4 g 
(0.0154 mol) of 6 - fluoro - 3 - tetrahydropyrane - 4 - ile) benzo [d] isoxasole dissolved in 20 ml of dry acetonitrile. 
The mixture is reflux heated under an atmosphere of dry nitrogen for 8 hours. The reaction mixture is left to cool at 
ambient temperature and poured into a solution of 20 g of sodium metabisulfite in 60 ml of water. The acetonitrile is 
vacuum evaporated and extracted three times with 50 ml of methylene dichloride. The combined organic phases are 
flushed with 50 ml of salt-saturated aqueous solution and dried in anhydrous sodium sulfate. The solvent is vacuum 
evaporated and the oily residue is dissolved in 20 ml of methanol. 2.13 g (0.0154 mol) of anhydrous potassium 
carbonate is added and the mixture is agitated at ambient temperature for 30 minutes. 7.8 ml of 3N hydrochloric acid 
is added, the methanol is vacuum evaporated and the residue is distributed between 20 ml of water and 20 ml of 
methylene dichloride. The organic phase is separated and dried in anhydrous sodium sulfate and the solvent is 
vacuum evaporated until dry. . 3.54 g of an oil of 3 - (6 - fluoro - benzo [d] isoxasole - ile) - 5 - iodopentane - 1 oil 
is obtained Yield: 66%. 


The product can be purified by silicon gel column chromatography, using heptane/ethyl acetate (7:3) as an eluent. 

IR (KBr), cm -1 : 3400, 3100, 2950, 1615, 1500, 1280, 1120, 1050, 960, 840 

RMN (CDC1 3 ), 5 (ppm): 7.75 (dd, 1H, aromatic) 

7.25 (sss, 1H, aromatic) 
7.10 (ddd, 1H, aromatic) 
3.65 (sc, 3H, CH - C = N and CH2 - OH) 
3.15 (m, 2H,CH2-I) 
2.40 (m, 2H; CJfc-CH^OH) 
2.10 (m, 2H; CH2-CH 2 -I) 
1.70 (s, 1H, -OH, deut.) 


Elemental Analysis: Ci 2 H 13 FIN0 2 (PM: 349.14) 

% calculated: C-41.28 H-3.75 F- 5.441- 36.35 N-4.01 

% actual: C- 41.32 H-3.82 F- 5.391 -36.24 N-3.95 

Example 7 

2 - (6 -fluoro - benzo [d] isoxasole -3 - ile) -4- iodopentyl methanosulfate (III Y-I, Z = -0- S0 2 - CH 3 ). 

2 ml (0.0143 mol) of triethylamine and 1.1 ml (0.0143 mol) of methanosulfile chloride in 10 ml of methylene 
dichloride are added successively to a solution of 3.533 g (O.Olmol) of 3 - (6 - fluoro - benzo [d] isoxasole - 3 - ile) 
- 5 - iodopentane - 1 - ole in 20 ml of dry methylene dichloride precooled to 0°C. The mixture is agitated at 0 - 5°C 
for 1 hour. 20 ml of water is added and decanted, and the aqueous phase is extracted twice with 20 ml of methylene 
dichloride. The combined organic phases are successively flushed with 20 ml of IN hydrochloric acid and with 20 ml 
of salt-saturated aqueous solution. It is dried in anhydrous sodium sulfate and the solvent is evaporated until dry, 
providing 3.48 g of an oil of 2 - (6 - fluoro - benzo [d] isoxasole -3 - ile) - 4 - iodopentyl methanosulfate. Yield: 
81%. 
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IR(KBr), cm 1 : 


3090, 2930, 1615, 1175, 955, 820 


RMN (CDC1 3 ), 5 (ppm): 


Elemental Analysis: 


7.75 (dd, 1H, aromatic) 
7.30 (dd, 1H, aromatic) 
7.15 (ddd, 1H, aromatic) 
4.20 (m, 2H, C - Clfc - 0 3 S -) 
3.60 (m, 1H,CH-C = N) 
3.15 (m, 2H;CH 2 -I) 
2.95 (s, 3H;CH 3 -S0 3 -) 

2.35 (ss, 4H, CH2, CH 2 - 1 and CH2, CH 2 - 0 3 S -) 
C 13 H 15 FIN0 4 S (PM: 426.73) 


% calculated: 
% actual: 


C - 36.59 
C - 36.62 


H-3.54 
H-3.60 


F-4.45 1-29.74 
F-4.50 1-29.69 


N-3.28 
N-3.33 


S-7.51 
S-7.60 


Example 8 

3 - {2 - [4 - (6 - fluoro - benzo [d] isoxasole - 3 - ile) - piperidine - 1 - He] ethyl} - 2 - methyl - 6, 7, 8, 9- 
tetrahydro -4H- pyride [1,2 -a] pyrimidine -4- one3 (I). 

20 g (0.08 mol) of 3 - (2 - aminoethyl) - 2 - methyl - 6, 7, 8, 9 - tetrahydro - 4H - pyride [1, 2 - a] - 
pyrimide - 4 - one and 34.2 g (0.08 mol) of 2 - (6 - fluoro-benzo [d] - isoxasole - 3 - ile) - 4 - iodo-pentyl 
methanosulfate are dissolved in 300 ml of acetonitrile. 17 g (0.2 mol) of sodium bicarbonate is added and the 
resulting suspension is brought to a boil for 6 hours. It is cooled to ambient temperature and the solvent is vacuum 
evaporated. 300 ml of water is added and the suspension is brought to a boil for 30 minutes with agitation. 

It is cooled to ambient temperature and the light ocher solid is filtered, flushed with water and dried at 
50°C. After recrystallizing the ethanol, 26.3 g of 3 - {2 - [4 - (6 - fluoro- benzo[d] - isoxasole - 3 - ile) - 
piperidine - 1 - ile] ethyl} 2 - methyl - 6, 7, 8, 9 - tetryhydro- 4H - pyride [1, 2 - a] pyrimidine - 4 - one is 
obtained as a white solid. Yield: 80% 


Melting point: 

IR(KBr), cm' 1 : 

RMN (CDC1 3 ), 5 (ppm): 


Elemental Analysis: 


170°C 

3060, 2944, 2800, 1650, 1527, 1122 

7.75 (dd, 1H, aromatic) 

7.25 (dd, 1H, aromatic) 

7.05 (ddd, 1H, aromatic) 

3.95 (t, 2H, CH 2 pyridopyrimidine) 

3.15 (sc, 3H, piper.) 

2.85 (t, 2H, CH 2 pyridopyrimidine) 

2.75 (sc, 2H, ethylene) 

2.55 (sc, 2H, ethylene) 

2.30 (s, 3H, CH 3 ) 

2.10 (sc, 4H, piper., pyridopyrimidine) 
1.90 (sc, 6H, piper., pyridopyrimidine) 

C 23 H 27 FN 4 0 2 (PM: 410.49) 


% calculated: 
% actual: 


C - 67.30 
C- 67.16 


H - 6.63 
H - 6.70 


F- 

F- 


4.63 
4.57 


N- 13.65 
N- 13.72 
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CLAIMS 

1. Procedure for obtaining formula I 3 - {2 - [4 - (6 - fluoride - benzo [d] isoxazole - 3 - ile) 
piperidine - 1 - ile] - ethyl} - 2 - methyl - 6, 7, 8, 9 - tetrahydro - 4H - pyride [1, 2 -a] pyrimidine - 4 - one. 


[see original for formula] 


consisting of making formula II 3 - (2-aminoethyl) - 2 - methyl - 6, 7, 8, 9 - tetrahydro - 4H - pyride [1,2- 
a] pyrimidine - 4 - one, react with general formula III compounds 


[see original for formulas] 


where Y and Z are key groups, such as halogen or an alkyl or arilsulfonyloxyl group, and Y and Z may be the 
same or different, in the presence of a suitable solvent and a suitable base. 

2. Procedure for obtaining 3 - [2 - [4 - (6 - fluoride - 1,2 - benzyisoxazole - 3 - ile) piperidine] - 
ethyl] - 2 - methyl - 6, 7, 8, 9 - tetrahydro - 4H - pyride [1, 2 -a] pyrimidine - 4 - one, according to Claim 1, 
characterized in that the reaction takes place in a polar solvent, such as a low molecular weight alcohol like 
methanol, ethanol, isopropanol or n - butanol, preferably ethanol, or in aprotic polar solvents such as 
acetonitrile, N - N - dimethylformamide or N - methylpyrrolidone, preferably acetonitrile. 

3. Procedure for obtaining 3 - [2 - [4 - (6 - fluoride 1,2- benzyisoxazole - 3 - ile) piperidine] - 
ethyl] - 2 - methyl - 6, 7, 8, 9 - tetrahydro - 4H - pyride [1, 2 -a] pyrimidine - 4 - one, according to Claims 1 
and 2, characterized in that the reaction takes place in an organic base, such as a tertiary or heterocyclic amine, 
preferably triethylamine, or an inorganic base, such as a hydroxide, a carbonate or an alkaline bicarbonate or a 
mixture thereof, preferably sodium bicarbonate. 

4. Procedure for obtaining 3 - [2 - [4 - (6 - fluoride 1,2- benzyisoxazole - 3 - ile) piperidine] - 
ethyl] - 2 - methyl - 6, 7, 8, 9 - tetrahydro - 4H - pyride [1, 2 -a] pyrimidine - 4 - one, according to Claims 1 
to 3, characterized in that the reaction takes place at a temperature of between 40 and 120°C, preferably 
approximately 80°C. 

5. Procedure for obtaining 3 - [2 - [4 - (6 - fluoride 1,2- benzyisoxazole - 3 - ile) piperidine] - 
ethyl] - 2 - methyl - 6, 7, 8, 9 - tetrahydro - 4H - pyride [1, 2 -a] pyrimidine - 4 - one, according to Claims 1 
to 4, characterized in that in general formula III compounds, the two key groups Y and Z are preferably an 
iodine atom and a methanosulfoniloxyl group. 

6. The formula II 3 - (2 - aminoethyl) - 2 - methyl - 6, 7, 8, 9 - tetrahydro - 4H - pyride [1 , 2 -a] 
pyrimidine - 4 - one that is the intermediate reactant in the product to obtain 3 - [2 - [4 - (6 - fluoride 1,2- 
benzyisoxazole - 3 - ile) piperidine] - ethyl] - 2 - methyl - 6, 7, 8, 9 - tetrahydro - 4H - pyride [1, 2 -a] 
pyrimidine - 4 - one. 
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7. General formula III products, where Y and Z are key groups, such as halogen or an alkyl or 
arilsulfonyloxyl, and Y and Z may be the same or different, that are the intermediate reactants in the procedure 
to obtain 3 - [2 - [4 - (6 - fluoride 1,2- benzyisoxazole - 3 - ile) piperidine] - ethyl] - 2 - methyl - 6, 7, 8, 9 
- tetrahydro - 4H - pyride [1, 2 -a] pyrimidine - 4 - one, according to Claims 1 to 5. 
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(spResumen: 

Procedimiento para la obtencion de 3 - 2 - [4 - (6 

- Fluoro - benzo[d]isoxazol - 3 - II) - Piperidin - 1 - 
II - ] - Etil - 2 - metil - 6.7.8.9 - tetrahidro - 4H - 
pirido[l,2. - a] - Pirimidin - 4 - ona. 

El procedimiento consiste en hacer reaccionar la 3 

- (2 - aminoetil) - 2 - metil - 6.7.8.9 - tetrahidro - 
4H - pirido[l.2 - a]pirimidin - 4 - ona. de formula 
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adecuados. para proporcionar la 3-2 - [4 - 6- fluoro 

- benzo[d]isoxazol - 3 - il) - piperidin - I - il] - etil 

- 2 - metil - 6.7.8.9 - tetrahidro - 4H - pirido[l,2 

- ajpirimidin - 4 - ona de formula general I. Dicho 
compuesto tiene aplicaciones farmaceuticas por sus 
propiedades antipsicoticas. 

Se reivindican asimismo los productos de formulas 
II y IN, neccsarios para el desarrollo de la presente 
invencion. 
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DESCRIPCION 


Procedimiento para la obtencion de 3-2-[4-(6-fluorobenzo[d]isoxazol-3-ii)-piperidin-l-il]-etil-2-metil- 
6,7,8,9-tetrahidrcH4H-pirido[l,2-a]pirirrudin-4-ona. 

La presente invencion tiene por objeto un procedimiento para la obtencion de la 3-{2-[4-(6-fluoro-benzo 
[d]isoxasoU3-U)-piperidin-l-il]-etil}-2-m 


10 


is 


N 0 



20 


25 compuesto que tiene aplicaciones farmaceuticas por sus propiedades antipsicotica. 

Asimismo son objeto de la presente invencion la 3-{2-aminoetil)-2-nietil-6.7 1 8,9-tetrahidro-4H- 
pirido[l,2 -a]pirimidin-4-ona de formula II y los productos de formula general III, donde Y y Z son grupos 
salientes, tales como halogeno o un grupo alquil o arilsulfoniloxi, pudiendo ser Y y Z iguales o distintos 
30 entre si. Ambos productos son los intermedios reaccionantes en el procedimiento arriba mencionado. 


35 
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Los productos II y II! asi como algunos de sus precursores no han sido descritos anteriormenle. 

Antecedentes de la invencion 

En la patente EP 19(3132 se describen cuatro proccdimientos distintos para la obtencion 
de la 3-{2-[4-(6-fluoro-benzo[d]isoxazol-3-il)-piperidin-l-il]-etil}-2-metil-C ,7,8,9-tetrahidro-4H-pirido[l,2- 
a]pirimidin-4-ona. Tres de ellos consisten en la formacion del sistema de 2-metil-6,7,6,9-tetraludro-4H- 
piridojl ,2-a]pirimidin-4-ona median te distintos procesos de condensation y ciclacion. El cuarto proce- 
dimiento consiste en la reaccion de N-alquilacion del 6-fluoro-3-(4-piperidinil )-benzo[d]isoxazol con la 
3-(2-cloroetil)-2-metil-6, 7,8,9- tetraludro-4H-pirido[l,2-a]pirimidiii-4-oua o analogos con distintos grupos 
salientes. 

En las patentes ES 2006888 y ES 2006889 se describen sendos procedimieutos que consisten en dis- 
tintos tipos de ciclacion final del anillo de isoxazol. 

La construccion de N-alquil o N-aril piperidinas, en la que se fundamenta la presente invencion, se 
halla descrita en la literatura quimica tanto por reaccion de 1 .5-dilialopentanos con aminas primarias 
(J. von Braun, Chem. Ber., 37, 3210 (1904); 39, 4351 (1906); 40. 3914 y 3930 (1907); 42, 2048 y 2052 
(1909)), como por reaccion de 1,5-bis-atquil o arilsulfoniloxipcntanos y aminas primarias (K. Reynolds, 
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J. Amer. Chem. Soc, 72, 1597 (1950)). 

D esc ripe ion de la invencidii 

El procedimiento para la obtencion de la 3-{2-[4 -(6-fluora-ben2o[d]isoxazol-3-il)-piperidin-l-il]-etil}- 
2-metiI-6J t 8 l 9-tetrahidro-4H-pirido[l,2-a]pirimidon-4-ona de formula I. objeto do la present e iuvencion, 
cons is te en hacer reaccionar la 3-(2-aminoetil)-2-metil-6 t 7,8,9-tetrahidro-4H-pirido[l,2-a]piriniidiii-4-ona 
de formula II con productos de formula general III, donde Y y Z son grupos salienles, tales como halogeno 
o un grupo alquil o arilsulfoniloxi, pudiendo ser Y y Z iguales o distintos entrc si\ segiin el csquema 
siguiente: 
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La reaecion se lleva a cabo en un disolvente polar, tal conio uu alcohol de bajo peso molecular como 
metanol, etanol. isopropauol o n-bulanol. preferentrmeutr elauol. o on disolventes aprot icos polares como 
acetonitrilo, N.N-diinet ilformamida o N*ni« v lilpirrolidona. de preferencia acetonit rilo. en presencia do una 
base organic a, tal como I ri* a i ilamina. o inorganica. lal como un liidroxido, un carboualo o un bicarbonato 
alcalinoy a una temporal urn coiuproiidida entre 10 y 120°C preforoncia a unos 80°C. LI produclo I 
obtenidose aisla por l<» ni« : mdos rouvenrioiiales y so purifica por recrislalizacion. 

Los compueslos de f<>rmul;i> 11 y 111. uerosarios parn el dosarrollo del procedimiento que so reivinclica, 
no ban sido descritos auw-rioriiieiite y son tambion objeto tie la present c invencidii. 

La 3-(2-aminoetil)-'J iii. til-l>,7.8.<»-tet rahidro- Ul.pirido[l ,2-a]pirimidiii"1-ona do formula II puede ob- 
tenerse segun el esqueiii.i de siiiiosi.s siguiniie: 


55 


60 
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o 



i i 

40 


La reaccion de suslitucion del cloro en la 3-(2-cloroetil)-2-iiK'til-6,7 1 8 > 9-tctrahidro-4H«pirido[l ,2- 
a]pirirnidin-4-ona (IV) (JP 52005797: H. Fujita, Ann. Rep. Sankyo Res. Lab. 29 75-98 (1977)) 
por dibencilamina para dar la 3-(2-dibecilaminoetil)-2-metil-6.7.8,9-tetrahidro-4lI-pirido[l ,2-a]pirimidin- 
4-ona (V) se lleva a cabo en tin disolvente apropiado, tal coino acctonitrilo, N,N-dimetilformamida, 
N-metilpirrolidona o metanol. en presencia de una base inorgauica, Lai como un hidroxido, uu carbonato 
o un bicarbonato alcalino, o de una base organica, tal como trietilamina y a una LemperaLura compren- 
dida entre 50 y 100°C. preferenlemente entre 70 y 90°C. Adicioualiiiente puede introducirse un yoduro 
alcalino en el medio de reaccion como catalizador. 

La hidrogenacion de la 3-(2-dibencilaminoetil)-2-metil-6 J.S.O-leiraludro-^H-piridofl^-alpirimidin^- 
ona (V) para dar la 3-(2-aminoet !l)-2-metil-G,7,8 1 9-tetrahidro-4ll-pirido[l t 2-a]pirimidin-4-ona de formula 
II se lleva a cabo en un disolvente inerte, tal como metanol, etanol, isopropanol o mezclas de dichos 
alcoholes con agua en distintas proporciones, a una temperatura comprendida entre 20 y 60°C, preferen- 
temente entre 45 y 55°C y a una presion de hidrogeno comprendida entre I y 20 atinosferas, de preferencia 
a una presion ligeramente superior a la atmosferica, en presencia de un catalizador de paladio-carbono 
en una proporcion entre el 5 y el 15% en peso respecto al producto de partida V. Los productos V y II 
se aislan por los metodos conveucionales y no requieren posterior purificacion. 

Los compuestos de formula general III pueden obtenerse segrin un esquema de sintesis de cinco pasos. 
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El cloruro de 4-tetrahidropiranocarbonilo (VI) (J. Gibson. J. Chem. Soc, 2525 (1930)) y el 1,3- 
difluorobenceno (VII) reaccionan en presencia de tricloruro de aluminio anhidro para dar el producto de 
acilacion de Friedel-Crafts (2,4-difluoro-fenil)-(tetralMdro-piran-l-il)-met.aiiona de formula VIII, ya sea en 
un medio disolvente adecuado, tal como diclorometano o 1,2-dicloroetano o actuando como disolvente 
5 un exceso del propio 1,3-difluorobenceno. La reaccion se efectiia a una temperalura entre 40 y 85° C, 
preferentemente a unos 80°C. El producto se aisla por los metodos convencionales y se purifica por re- 
cristalizacion. 

La obtencion de la oxima del compuesto VIII se lleva a cabo por reaccion del mismo con clorliidrato 
io de hidroxilamina segun los procedimientos clasicos (ver, por ejemplo, "Advanced Organic Chemistry" 3. 
March, 4* Edicion, pag. 906). Se obtiene una mezcla (75:25) de los isomeros sin y anti de la oxima de la 
(2,4-difluorofenil)-(tetrahidropiran-4-il)-metanona, de formula IX. Esta mezcla de isomeros se aisla por 
los metodos convencionales o, y bien se puede utilizar para la siguiente reaccion sin separacion previa de 
dichos isomeros, o bien se puede aislar la oxima sin mayoritaria por cromatografia de columna sobre gel 
15 de sflice. 


2Q (Ver pagina siguiente) 
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La ciclacion de la mezcla de oximas IX o del correspondiente isomero sin al 6-fluoro-3-(tetrahidropiran 
-4-il)benzo[d]isoxazol de formula X se realiza en un disolvente y en prescncia de una base adecuados, como 
metano], etanol y un hidroxido, carbonato o bicarbonato alcaliuo o bien tetrahidrofurano o dioxano y un 
hidruroo alcoxido alcalino. Se utiliza preferentemente metanol e hidroxido potasico. La reaccion se lleva 
5 a cabo a temperaturas entre 50 y 100°C > preferentemente a la temperatura de ebullicion de la mezcla de 
reaccion. El producto X se aisla por los metodos convencionales. Se debe separar del isomero no reactivo 
de la oxima IX de partida por cromatografia de column a sob re gel de si'lice si se habia utilizado como 
producto de partida la mezcla de oximas. 

10 La apertura del eter tetrahidropiranflico en el 6-fluoro-3-(tetrahidropiran-4-il)benzo[d]isoxazol (X) se 
efectua utilizando diversidad de reactivos segun la naturaleza de los grupos Y y Z que se deseen en 
los compuestos de formula general II L Asi, por ejemplo, el tribromuro de fosforo en presencia de acido 
bromhidrico o acido fosforico a 140 C C (P. Volynskii, Izv. Akad. Nauk. SSSR Ser. Khim. U, 2528 (1979), 
C.A. 92, 128341 (1980)) proporciona directamente III (Y=Z=Br). El tratamiento de X ya sea con bro- 

15 muro de acetilo en presencia de cloruro de zinc como catalizador (V.N. Odino\\ Khim Prir. Soedin. 
(2), 272-6 (1989)) o bien con bromuro magnesico anhidro en anhidrido acetico (D.J. Goldsmith, J. Org. 
Chem. 40, 3571 (1975)), seguido de saponificacion del bromo-acetato obtenido con carbonato potasico en 
metanol a temperatura ambiente, proporciona el bromo-alcohol XI (Y=Br). Analogamente se obtiene XI 
(Y=I) por tratamiento de X con yoduro de acetilo en acetonitrilo a reflujo (A. Oku, Tetrahedron Lett. 

20 23> 681 (1982)), seguido por saponificacion del yodo-acetato intermedio obtenido. 

Los halo-alcoholes de formula general XI se transforman en los productos de formula general III 
dihalogenados por tratamiento en los reactivos cl asi cos de halo-deshidroxilacion de alcoholes, tales como 
cloruro de tionilo, tri y pentacloruro de fosforo, oxitricloruro de fosforo o tribromuro de fosforo (ver, por 
25 ejemplo, "Advanced Organic Chemistry", J. March, 4^ Edicion, pag. 433). Asimismo el tratamiento de 
los halo-alcoholes XI con un haluro de alquil o arilsulfonilo, tal como el cloruro de metanosulfonilo o de 
p-toluenosulfonilo, proporciona los correspondientes halo-met anosulfonatos o halo-p -tolueuosulfonatos 
III. 

30 Parte experimental 
Ejemplo 1 

5- (2- dibencilaminoetil)-2-niciil-6 t 7 t 8,9-tcirahidro~4H -p irido[ 1,2- a] pi rim idin-4-ona ( V). 

35 

A una disolucion de 25 g (0,1104 moles) de 3-(2 -cloroetil)-2-metil-6,7.8,9-tetrahidro-4H-pirido[l,2-a] 
pirimidin-4-ona en 125 mL de acetonitrilo se aiiaden 14 g (0,1606 moles) de bicarbonato sodico y 24 g 
(0,1218 moles) de dibencilamina. La mezcla se calienta a reflujo durante 16 h. Se enfn'a a 5°C y se 
agita durante 30 min. a esa temperatura. Se filtra por succion. el solido se suspcnde en 125 mL de agua 
40 y la mezcla se calienta a 60°C con agitacion durante 1 h. Se deja enfriar la suspension a temperatura 
ambiente y se agita durante 30 min. Se filtra el solido por succion y se seca a vacio a 40°C. Se obticnen 
35,7 g. de solido bianco. Rdto.: 84%. 

Puntode fusion: 110-ni°C. 


45 


IR(KBr), cm 


3020, 2980-2800, 1655, 1588, 1533. 1444. 
1188, 744, 694. 


so RMN (CDCI 3 ), 6(ppm) 


55 


7,40-7,15 (sc, 10H; aromaticos) 

3,80 (t J=6, 2H; CH 2 piridopirimidona) 

3,65 (s, 411; CH 2 bencilo) 

2,85 (t J=6, 211; CH 2 

piridopirimidona) 


60 


2,70 (sc, 2H; CH 2 etileno) 
2,60 (sc, 2H; CH 2 etileno) 
2,10 (s, 311; CH 3 ) 

1,90 (sc, 4H; CII 2 piridopirimidona). 


ES 2 074 966 Al 


5 


Analisis elemental: C25H2&N3O (P.M.: 387,53) 

% Calculado: C-77,49 H-7,54 N-10,84 

% Hallado: C-77,36 H-7,59 N-10,77 

Ejemplo 2 

S-(2-QminottU)-2-metil-6 t 7 r 8,9-tetrahidro-4H-piridofJ ,2 -a)pirimiditt-4-ona (II). 

10 A una suspension de 20 g (0,0517 moles) de 3-(2 -dibencilaininoetil)-2-metil-6 1 7,8,9-tetrahidro-4H- 
pirido -[l,2-a]pirimidin-4-ona en 100 mL de etanol se an ad en 2 g de Pd/C al 10% y con 50% de liumedad. 
La mezcla se hidrogena a 45-50°C hasta absorcion de unos 2,7 L de hidrogeno. Se deja en friar a tempe- 
ratura ambiente, se filtra el catalizador a t raves de decalite y se elimina el disolvente a vacio llegandose 
a un residuo aceitoso que cristaliza al tratar con heptano. Se seca a vacio a temperatura ambiente, ob- 

15 teniendose 9,3 g de solido bianco. 

Rdto.: 88%. 
20 Punto de fusion: 126°C. 

IR (KBr), cm" 1 : 3322, 2944, 1655, 1588, 1527, 1322. 1194. 


25 


RMN (CDC1 3 ), £(ppm): 3,90 (t J=6, 2H; CH 2 piridopiriniidona) 
2,85 (t J=7, 4H; CH 2 piridipirimidona 
y CH2 etileno) 

2,70 (t J=7, 2H; C\U etileno) 
2,30 (s, 3H; CH 3 ) 
30 1,90 (sc, 4H; CHo piridopiriniidona) 

1,70 (sa, 2H; NH 2 , dent.). 


35 


40 


Analisis elemental: CnH l7 N 3 0 (P.M.: 207,28) 

% Calculado: C-63,74 H-8,27 N-20,27 

% Hallado: C-63.69 H-8,26 N-20,35 

Ejemplo 3 

(2,4-difluorvfcnil)-(t< trahidropiran~4-tl)-meianon a (VIII). 


A una suspension agitada de 61.3 g (0,460 moles) de tricloruro de aluminio anhidro en 113 111L de 1,3- 
difluorobenceno se adicionan gota a gota 34,1 g (0,229 moles) de cloruro de 4-tetrahidropiranocarbonilo. 
45 La mezcla se calienLa a reflujo durante 20 h. Se deja enfriar a temperatura ambiente y la mezcla de 
reaction se vierte sobre 500 g de hielo y 50 mL de acido clorhidrico coucentrado. Sc extrae trcs veces con 
200 mL de dicloromelano. Las fases organicas reunidas se lavan ron sol uc ion acuosa saturada de sal y se 
secan sobre sulfato sodico anhidro. Se evapora el disolvente a vacio oh teniendose un aceite que cristaliza. 
Se recristaliza de heptano, obteniendose 41,4 g de solido bianco, lidto.: 80%. 

50 

Punto de fusion: 50-51°C. 

IR (KBr), cm" 1 : 3054 , 2964 , 2845, 1680, 1605, 1485, 1421, 1093. 

RMN (CDCI3), j(ppm): 7,85 (ddd, III; aromatico) 
6,90 (m, 2H; aromatico) 
4,05 (dt, 2H; H-eq-o-O-THP) 
3,50 (m, 2H; H-ax-a-O-TlIP) 
60 3.30 (m, 1H; CH-C=0) 

1,85 (sc, 4H; THP) 


55 
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Analisis elemental: Ci2H 12 F 2 0 2 (P.M.: 226,22) 


10 


15 


%Calculado: C-63,71 H-5,35 N-16,80 

%Hallado: C-63,65 H-5,38 N-16,75 

Ejemplo 4 

Oxima de la (2 t 4-difluoToftnil)-(ittrah\dropiTan-4-\l) -melanotic (IX). 

A una disolucion de 31 g (0,137 mmoles) de (2,4 -difluorofeni])-(tetrahidropiran-4-il)-metanona en 100 
mL de etanol se anaden 10 g (0,144 moles) de clorhidrato de hi droxi lamina disueltos en 50 mL de agua 
y 20 g (0,147 moles) de acetato sodico trihidrato. La solucion result ante se calienla a reflujo durante 10 
h. Se enfri'a la mezda y se evapora el etanol a vacio. Se anaden 100 mL de agua, se enfria la suspension 
resultante a 5°C y se filtra el solido, que se lava con agua helacla y se seca a 40°C. Se obtienen 32,24 g 
de un solido bianco que es una mezcla (3:1) de oximas sin/ant i. Rdto.: 98%. 

La oxima sin deseada se separa de su isomero por cromatografia sobre gel de silice, utilizando hep- 
tano/acetato de etilo (7:3) como eluyente. 


20 Pun to de fusion. 

IR (KBr), cm" 1 : 
25 RMN (CDCI3), 6(ppm): 


30 


35 


40 


45 


Analisis elemental: 

% Calculado: 
% Hallado: 

Ejemplo 5 


115-116°C 

3323, 2936, 2850, 1617, 1505. 1421, 1110, 969, 845. 

8,10 (s, 1H; N-OH, deut.) 
7,15 (ddd, 1H; aromatico) 
6,95 (m, 2H; aromatico) 
4,00 (dt, 2H; H-eq-o-O-THP) 
3,40 (m, 2H: H-ax-o-OTII P) 
2.70 (m, IH; CI1-C=0) 
1,70 (sc, 411: TUP) 

C12H13F2NO2 (P.M.: 241.(53) 


C-59,65 
C-59,61 


H-5,42 
11-5.48 


F- 13,24 
F-13.19 


N-5.80 
N-5.82 


6-fluoro-S-(tttrahidropnan-4-il)bcnzo((l]i.soTQzol (X). 


I g (0,0415 moles) df la oxima sin de la (2.4 -iIifluorofiMiil)-(itMralii(lropiran- 4-il)-imaanona se anaden 
1 solucion de 3 g (IMM-VI mollis) d»- hidroxido polasico del S.V/ en 100 mL de uictanol. La mez- 
! calienta a reflujo durante 1 li. Se enfria a temneralura ainbieiiie y se evapora el disolvente a 


\0 t 

a una i . . 

cla se calienta a reflujo durante 1 li. Si- enfria a temper.alura ainbieiiie y se evapora el disolvente a 
sequedad. Se anaden f*li nil. de agua. La suspension resultant** sr agita durante 15 mill, y se filtra el 
solido lavandolo bien roti amia. Fl solido bianco obleido se seca a vano a 40°C. Se obtienen 9,0 g de 6 
-fluoro-3-(tetrahidropiran- |-il)heuzo[d]isoxazol. 


so 


Rdto.: 


Punto de fusion: 
55 IR (KBr), cm" 1 : 

RMN (CDCI3), *(ppm): 

60 


<>sy< . 

S*i-87°C 

2956. 2858, 1612, 1498. 1210, 1123. 810- 

7. 65 (dd. Ill; aromatico) 
7.25 (dd. Ill; aromatico) 
7.05 (ddd. Ill; aromatico) 
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4,10 (dt, 2H; Heq-o-O-THP) 
3,60 (ddd, 2H; Hax-o-O-THP) 
3,35 (m, 1H; CH-C=N) 
2,10 (sc, 4H; THP) 

5 

Analisis elemental: C l2 Hi 2 FN0 2 (P.M.: 221,23) 

%Calculado: C-65,15 H-5,47 F-8,59 N-6,33 

10 % Hallado: C-65,22 H-5,52 F-8,65 N-6,29 

Ejemplo 6 

8-(6-fluoTo-btnzo[d]\soxazol-3-il)-5-yodopentan-l~ol (XI, Y=I). 

A 3,4 g (0,0154 moles) de 6-fluoro-3-(tetrahidropiran -4-il)benzo[d)isoxazol disueltos en 20 nil de ace- 
tonitrilo seco se anaden sucesivamente 8,147 g (0,054 moles) de yoduro sodico y 3,3 mL (0,0462 moles) 
de cloruro de acetilo. La mezcla se calienta a reflujo bajo atmosfera de nitrogeno seco durante 8 h. La 
mezcla de reaccion se deja enfriar a temperatura ambiente y se vierte sobre una disolucion de 20 g de 
metabisulfito sodico en 60 mL de agua. Se evapora el acetonitrilo a vaci'o y se extrae tres veces con 50 mL 
de diclorometano. Las fases organicas reunidas se lavan con 50 mL de solucion acuosa saturada de sal y 
se secan sobre sulfato sodico anhidro. Se evapora el disolvente a vaci'o y el residuo aceitoso se disuelve en 
20 mL de metanol. Se anaden 2,13 g (0,0154 moles) de carbon a to potasico anhidro y la mezcla se agita a 
temperatura ambiente durante 30 min. Se anaden 7,8 mL de acido clorhidrico 3N, se evapora el metanol 
a vacio y el residuo se reparte entre 20 mL de agua y 20 mL de diclorometano. Se separa la fase organ ica, 
que se seca sobre sulfato sodico anhidro y se evapora el disolvente a sequedad a vaci'o. Se obtienen 3,54 
g de un aceite de 3-(6 -fluoro-benzo[d]isoxazol-3-il)-5-yodopentan-l-ol. Rdto.: 66%. 

El producto puede purificarse por cromatografia de columtia sobre gel de silice, utitizando hep- 
30 tano/acetato de etilo (7:3) como eluyente. 

3400, 3100, 2950, 1615, 1500. 1280. 1120, 1050, 960, 840. 

7,75 (dd, III; aromatico) 
7,25 (sss, 1H; aromatico) 
7,10 (ddd. 111; aromatico) 
3,65 (sc, 3H; CII-C=N y CHo-OH) 
3.15 (m, 2H: CHj-I) 
2,40 (m. 2H; CH 2 -CH 2 -01!) 
2,10 (m, 2H; CH 2 -CH 2 -I) 
1.70 (s, 1H; -OH, dent.) 

C12H13FINO2 (P.M.: 319.1 I) 

%Calculado: C-41.28 H-3.75 F-5,44 1-36,35 N-4,01 

% Hallado: C-41,32 11-3.82 F-5,39 1-36.2 1 N-3,95 

50 Ejemplo 7 

Mctanosulfonato de 2-(6-fluoro-btnzo[d]isoxazol-3'il)-4-yodoptntilo (HI, Y=I, Z=-0-S02~CHz). 

A una disolucion de 3,533 g (0,01 moles) de 3-(6-fluoro-benzo[d]isoxazol-3-il)-5-yodopentan-l-ol en 20 
55 mL de diclorometano seco preenfriada a0°C se anaden sucesivamente 2 mL (0,0143 moles) de trietila- 
mina y 1,1 mL (0,01 13 moles) de cloruro de metanosulfonilo en 10 mL de diclorometano. La mezcla se 
agita a 0-5°C durante 1 h. Se anaden 20 mL de agua, se decanta y se extrae dos veces la fase acuosa 
con 20 mL de diclorometano. Las fases organicas reunidas se lavan sucesivamente con 20 mL de acido 
clorhidrico IN y con 20 mL de solucion acuosa saturada de sal. Se seca sobre sulfato sodico anlu.iro y se 
60 evapora el disolvente a sequedad, proporcionando 3,48 g de un aceite de metanosulfonato de 2-(6-fiuoro- 
benzo[d]isoxazol-3-il)-4-yodopentilo. Rdto.: 81%. 


IR(KBr), cm- 1 : 

RMN (CDCI3). t(ppm): 

35 
40 

45 Analisis elemental: 
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IR (KBr), cm" 1 : 

RMN (CDC1 3 ), *(ppm): 


10 


15 


20 


25 


30 


3090, 2930, 1615, 1350, 1175. 955. 820. 

7,75 (dd, 1H; aromatico) 

7,30 (dd. 1H; aromatico) 

7,15 (dd, 1H; aromatico) 

4,20 (m, 2H; C-H0-O3S-) 

3,60 (m, 1H; CH-C=N) 

3,15 (m, 2H; CH 2 -I) 

2,95 (s, 3H; CH3-SO3-) 

2,35 (sc, 4H; cH 2 -CH 2 -I y CH 2 -CI1 2 -0 3 S-) 


Analisis elemental: 

% Calculado: C-36,59 
% Hallado: C-36,62 


Ci 3 H 15 FIN0 4 S (P.M.: 426.73) 


H-3,54 
H-3,60 


F-4,45 
F-4,50 


1-29,74 
1-29,69 


N-3.28 
N-3.33 


S-7,51 
S-7,60 


Ejemplo 8 

8-{2-[4-(6-fluoro-benzo[d]isozazol-3-il)-piperidin-l^ ?,3,9-tctrahidro-4H-pirido[l ,2- 

a]pirimidin-4-ona3 (I). 

20 g (0,08 moles) de 3-(2-aminoetil)-2-metil-6,7,8,9-tetrahidro- •1II-pirido[l v 2-a]-pirimidiii-4-ona y 34,2 
g (0,08 moles) de metanosulfonato de 2-(6-fluoro-benzo[d]-lsoxazo]-:i-i))-4-yodo-pentilo se disuelven en 
300 mL de acetonitrilo. Se afiaden 17 g (0,2 moles) de bicarbonato sodico y la suspension resultante se 
lleva a ebullicion durante 6 h. Se enfria a temperatura ambient e y se evapora el disolyente a vacio. Se 
anaden 300 mL de agua y la suspension se lleva a ebullicion durante 30 min con agitacion. 

Se enfn'a a temperatura ambiente y se filtra el solido ocre claro. que se lava con agua y se seca a 
50°C. Tras recristalizar el etanol se obtienen 26,3 g de 3-{2-[4-(0-fluoro-benzo[d]isoxazol-3-il)-piperidin- 
l-il]-etiI}-2-metil-6,7,8.9-tetrahidro-4H-pirido[l,2-a]pirimidin-'1-oua. como solido bianco. Rdto.: 80%. 


35 Punto de fusion: 
IR (KBr), cm* 1 : 
40 RMN (CDCI3), 6(ppm): 

45 
50 

Analisis elemental: 

55 % Calculado: 
% Hallado: 


170°C 

3060, 2944, 2800, 1650, 1527. 1122. 

7,75 (dd, III; aromatico) 

7,25 (dd, 111; aromatico) 

7,05 (ddd, 1H; aromatico) 

3.95 (t, 2H; CH 2 piridopirmmlina) 

3,15 (sc, 311; piper.) 

2,85 (t, 2H: CH 2 piridopirimidinn) 

2,75 (sc, 211; etileno) 

2.55 (sc. 2H; etileno) 

2,30 (s, 3H; CH 3 ) 

2,10 (sc, 411; piper., piridopirim.) 

1,90 (sc, 611; piper., piridopirim.) 

C 23 H 2 7FN 4 0 2 (P.M.: 410,49) 

C-67,30 H-6,63 F-4,63 N-13.65 
C-67 T 16 H-6,70 F-4,57 N-13,72 


60 
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REIVINDICACIONES 

1. Procedimiento para la oblencion de 3-{2-[4-(G-fluorobeiizo[(l)isoxazol-3-iI)-piperidin- l-il]-etil}-2- 
metil-6,7,8»^-tetrahidro4H-pirido[l,2-a]pirimidin-4-ona de formula I 


10 


15 



20 


que constate en hacer reaccionar la 3-(2-aminoetil)-2-metil-G.7.8.9-letrahidro-4lI-pirido[l t 2-a]pirimidin-4- 
ona, de formula II, con compuestos de formula general ill 


25 


30 



35 donde Y y Z son grupos salientes. I ales como lialogeno o tin grupo alquil o arilsulfoniloxi, pudiendo ser 
Y y Z iguates o distintos cntrc si. cn presencia de un disolveut<* y una base adecuados. 


40 


2. Procedimiento para la oblencion de 3-[2-[4-(6-fluoro-l .2-lieiixisoxazol-3-il)-piperidiiio]ctil]-2-metiU 
6.7,8.9-tetrahidro-4ll-pirido[1.2-a]pirimidin-4-ona, segun la reivindicacion 1. caractorizaclo porque la 
reaccion se lleva a calm en un disolvenle polar, tal coino it 1 1 alcohol de bajo peso molecular, como me- 
tanol. etanol. isopropauo) o n-buta-uol. prefereuleiuente etanol. o en disolventcs aproiicos polarcs como 
acetonitrilo. N.N-dim» i ilfnrmamida o N-mctil-pirrolidona. c|r pre|<»r<Micia acetonitrilo. 

3. Procediniirut" para la ohtruciou dt* 3-(2-[4-{ti-fluorc>- 1 .2-lM , nzisoxazol-3-il)-pipt»ridino]elil]-2-metil- 
45 6.7,8. 9-tetrahidro- 111 pirnlofl .2-a]pirimidin-4-ona. segun \as rt-ivindiraciones 1 y 2. caractcrizado porque 

la reaccion se lleva a »*ah<» en prt»srnria de una ba-s<» orgauica. lal romo una amina tcrciaria o heterociclica, 
de preferencia trirt ilaunna. o una baso iuorganica. tal como un liidroxido, un carbonatoo un bicarbonato 
alcalino o una mi'zrla dt i-llos. prcfcmitemeute bicarbonato sndico. 


50 


55 


60 


4. Procedimi«Mit« . para la obh ncion d«* 3-[2-[4-(<5-fluoro- 1 .2-l>eiizisoxazoU3-il)-pij>cridino]ctil]-2-inetil- 
6,7,8.9-tetrahidrrv Jll pirnli>[l .2-a)piriinidin- 1-ona. segun las rei vindicaciones 1 a 3, caractcrizado porque 
la reaccion bp realiza a una temporal ura comprendida entrr 40 y 120°C, de preferencia a unos 80°C. 

5. Procedimirnto para la obt<*ucioii de 3-[2-[4-(6-fluoro- 1 .2-benzisoxazol-3-il)-piperidino]e1 il]-2-metil- 
6,7,8.9-tetrahidro-4ll - pirido[l .2-a]pirimidin-4-ona, segun las reivindicaciones 1 a 4. caractorizado porque 
en lew compuestos dr formula general III los dos grupos salientes Y y Z son prcfe rente men te un atomo 
de yodo y un grupo m<*iauosulfoiiiloxi. 

6. La 3-(2-amiuoe1 il )-2-m«*til-G,7,8 T 9-tet rahidro-4H-pirulo[l ,2-alpirimidin-4-ona de formula II in- 
termedio rearcionanu- en el producto para la oblencion d*' 3-(2-[4-(6-fluoro- 1 ,2-benzisoxazol-3-il)- 
piperidino]etil]-2-mrtil-<).7.S.9-tftraludro-4n-pirido[l ,2-a]pirimidin-4-ona. 
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7. Productos de formula general III, donde Y y Z son grupos salient.es, tales como halogeno o un 
grupo alqui) o arilsulfoniloxi, pudiendo ser Y y Z iguales o distintos entre si, in termed ios re accion antes 
en el procedimiento para la obtencion de 3-[2-[4-(6-fluoro-1.2-benzLsoxa2ol-3-il)-piperidino]etiI]-2-metil- 
6,7,8,9-tetrahidro-4H-pirido[l,2-a]pirimidin-4-ona segun las reivindicarioucs 1 a 5. 


10 


15 


20 


25 


30 


35 


40 


45 


50 


55 


60 
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